SearcFlinjg PAJ 



1/2 s<— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-230332 
(43)Date of publication of application : 24.08.2001 



(51)lnt.CI. 



H01L 21/8247 
H01L 27/115 
G11C 16/04 
H01L 29/788 
H01L 29/792 



(21 Application number : 2000-269892 
(22)Date of filing : 01 .09.2000 



(71 Applicant : SONY CORP 
(72)Inventor : FUJIWARA ICHIRO 



(30)Priority 

Priority number : 1 1346812 



Priority date : 06.1 2.1 999 Priority country : JP 




5* 



(54) NONVOLATILE SEMICONDUCTOR MEMORY AND ITS OPERATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the injection 
efficiency and locally inject charges in a part of >Wk% 
distributed regions of charge storing means to store a ta^|^S| 
plurality of bits in an MONOS type memory transistor. 
SOLUTION: The memory comprises first conductivity 
type channel forming regions, second conductivity 
type source-drain regions (bit line BLi, BLi+1), gate 
insulation films 10a, 10b (or 10), 17 on the channel 
forming regions, gate electrodes 15a, 15b (or 18), CG, 
and charge storing means (charge traps) which are 
discretized in a plane facing the channel forming 
regions and in a film thickness direction and formed 
the gate insulation films so that, in operation, hot 
electrons due to e.g. an inteiHaand tunnel current are 
injected from the source-drain regions. In the gate 
insulation film, a third region 1 7 (R3) having no charge 
storing means exists between a first memory area 10a 
(R1) and a second memory area 10b (R2) into which 
the hot electrons are injected locally. 




I:..,. 
%!.:>> 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAQIaGizDA413230332P1.htm 04/01/15 



^2 0 0 1 -2 3 0 3 3 2 

(P 2001-23033 2A) 
(43)&HB ¥fi£13^8M24B(2001.8.24) 



(51)Int.Cl. 7 




ws'jb-s f i 






HO 1 L 


21/8247 


H 0 1 L 


27/10 


4 3 4 5B025 




27/115 


G 1 1 C 


17/00 


621 Z 5F001 


G 1 1 C 


16/04 






6 2 2 5F083 


HO 1 L 


29/788 


HO 1 L 


29/78 


3 7 1 




29/792 












Bf*«©ifc4 0 OL 




(±2 8ft) 



(2i)tBfii#^ 


#K32000-269892(P2000-269892) 


(71) HUB A 


000002185 














(22)tBB@B 


¥fiKl24£9£lB(2000.9.1) 




xftva/iiKttajii 


6Ti7S35-^- 






(72)*W# 


mm —as 




(31)ffi^«±§«S^ 


11-3468 12 




m^spsjiiE^bsjii 


6Ti7#35-^ V— — 


(32)ffi$fcB 


¥figll^l2^6B(1999.12.6) 








(33)flS5fctt£»g 


B# (JP) 


(74)«SA 


100094053 























(54) [JBHOiSUM ^»»tt*^ffi««W3.fcTjf-*©»ffc3&iS 



(57) imm 

mm] monoss/^'j h9>s>**c*^T, a 

Mr fc»W8J t £A b t«» K * h £ IBttt" 3 . 
SICV-^ • Hl/OW (hT^hJ^BLi, BLi 

+ 1 ) 3-**jwmw$i±<o7-\>#mm lo&t 

1 Ob (SfeiilO) fcitf 1 7, /f-Mil5at 
1 5b 8) 43=t^CGt, f?*)lM.f$.mm 

ft 4 ««**^IS! («ffifb5v7") t 

D>#ffiASft3».lE«MH*l Oa (Rl) fc!g2i3 
ttffittl Ob (R2) {c&£ftT, tt£fg«^@£*L 
6^I3©«*1 7 (R3) tf^-T?,. 



15a 



CO 17 16b 




f 13a 
10a-h2a 
111a 



(B) 



a (wl> 



BLi 




R2 ' RX 



(2) 



2001-230332 



1 

mils 

±§b^- ht&®m:±izmvt>titz7-hmmiis 
± 13 9- + * Jc » rsj u & s « * «t c 

*y h^lx* hP>#±f3V— ^ • KW 

g. 

*;i/SSEfc:j@Hl/&*y h^U-* hD>T-&5§ff#9f 1 
E«©*#SB143MS#:EflS&e. 

3 ] ±Ey-Mfi«KBu ±13 V-^ - FN 

fit^i^ *y h^u^ bn>#&A£;h,ftv>flfe©«Jg( 

H»#3I4] ±13^- HBIMltt, ±EV-J* • KW 
>««©— hxU^hD>tfftA^n5Ml 

>**aEA**i** 2 Bttflttti:, 
±BJII1, «2«Wnfi:iM;«u *y hacl^ho:/*. 
SASftfcV*» 3 O^fcSft 5§S*ia 3 Ett©Tif 
JM&NtfttEttStt. 

5 ] ±E«»»**«#±EiS 1 , £ 2 Ettffi 

fflimw c«-** iix v ^ s iff #m 4 S«© tjs fs<&*m& 

Eti&SBo 

6 ] ±B* 1 , IB 2E1M(ttftqMR©lE«Mi 

L&WMt#Hft**U 

±E* 3 ©««# #-*m©tt»K;&» 6 & * tt&H 5 13 
«©**W8S**ttE«*«. 

7 ] ±13-/- h WMifi, 1MB 1 EflMMLtfc 

±ia*2Ettffi*±t^S*ifc*2y-h«sii:, 

±b» 3 ©*«±ic»j«*nfc* 3 y- h mm t *m 
u 

±BJB1. ^2*'J;t5^3y-h«MA s ^HWt^-gi$ 
ftt ^ SiffsfcJS 5 Btt©T* ^Btt^NgflclBttSEB. 

5>^**©^**;Wgj«^8i; N ^©H©1ocdp> 
h d h =7 > * ©?■ +• *;i^JE£«iii: #a*S UT 
ft 5 iff *S 7 ESS©^!? Att^VffBltSB. 
[»*9 9] ±B?-**;UBfiMI*L ±EV-X • KU 



7- K*ra©±ffia»©/*y ±13 

K» h#l3<D±KtWBc©**y h^>iSx*ftX\ ±13 
SB 3 y— h ttfftf fta&ftSftTiriSM&H 7 BIB©^ 
JfS8tt*##f3titigg. 

[M*3I 1 0 ] ±EJS 1. , * 2 BflMBtt* «fc V±EJI 3 
©«W±©#-©±Ey- b«®tc*f L^n^n^ww 

c#gt l &, ±xsm i ia«MH«*Mioy- h mra «t v 

10 ±ffi*2Ett««^MW©y-h«aft*&C#Ufe»* 
[iff^l 1] ±E*-+*;id2j£*«, • K 

tn^t'J h5>S?**©y— h*b«, ±EV— * • 
— #©±BV— * • KU-Y a ASiifctf 

20 - N«WTT-feSlff*« 1 Ett®7*fttt*«<HBtt8 

Mo 

[39«a 1 2 ] ±E* 1 iiS^nlt-S 5 % ±EJB 2 

it. 

3] ±E^ ±E2o©v- 
x • KU-f>m ±Ey-MB«K*SJ:W±Ey-h 

as© 7- K»fc, 

30 ^Ka«t©7-K«i:SS,«Jt*fiiS*nfcttffiT*ix-e 

ti2iMt-5as©ttji^^sHt*u, 
±Ea»©>7- K»*n*nc, a»©±Ey-h®Bg 

±Ea»©wa»-tn*ns:, wr©±bv— ^ • ki/ 

frEISSB. 

4] ±Ey-h®fii*'7-K^T-«aCgE 

±E2o©y— ^- Ku-f >«j^©— jskji h^riaj-e 
40 *afc»«f*SBi*a»-i: % 

1*©±BV-^ • KW>«**ftafc*«M-**2 
»a«li:^^^-5iff^iil 3E4R©7ff^M£^NMt:Ett 
Si. 

[11*911 5] ±Eftlft3Jfttf, ±E-*©V-^ • 

Ku-f vnwftify K^isiT-tta^^-rs^iiijiis 
i:, ±13^ 1 Ufft£ t: <y h^[pjT-*a(c^M-rs^ 1 i 

±E^2ftafa* J > ±Efte*©V— ^ • FW>W«$: 
ttat^«|-r5^2iijj®i:, ±BSB 2 BJiSSftacgBK 
50 f **2i*i:*»6*B8Sii % 



3 

Y7>v**ifim.n&Wiisi\x^z>m*mi 4§3®© 

m&m 1 6] ±B*+*^J£«i*. ±83V-* • K 

±83 2 ocd y-* • 2 mmm^mya* 

^©±83;** 'J h^>^X^©±!3V-^ • Fl/O 
^©-*ts 7-K#|p]C|3S&-f5fl!l©±83*^ U h 

^?^at«6^s*^ \stzm&m i i3«j©^»^i4#^ 

83«£Bo 

[H 1 7 ] ±83S#§;»3Ma!fcJ\ 1" < & < i: fe^as 
S3«&©^#S8t£NM&#83tiagB. 

m&m 1 7i3«©^»IStt^«:f3«^g. 

±BBtt*M¥JBfc LT# h AlftBflLfcfcJBrilSnS^ 
»$gt£*&&83«igEBo 

[itsfcrH 2 o ] mimmM*m<*frt>ttiZ^**)wm 
m 2 mmm*mi*.fr ±13^ +■ * jwismmtms 

MS6fiBli:> 

t^M^C, Y^lV? hD>£±83V— * • Kb 
<MB«»fi©»f£;SriS. 

gElfc*y F^b£ hD>^±§3V-^ • YV^y^k 
** 6±Et»W*ac«EAt S»*B 2 0 E«OT 
»#g£*igtef3^B©»##i£. 

t*a±83«#g«^ft©##$w£©-si5£*y h:cu* 

im#m2 3] ffigji^BtC, -£©±8BV-X • Fix 

-f 5>±§3y- vftmwkom 1 E««*c±iB* 
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4 

tc> ffe;fr©±§3V-* • FU-f >1S*fr£>»e>±83<r-FS6 

BjKrtT? ±k* i tmmmtmtitzm 2 83flaB*sc* y 

Ml/f hD>$:aA-r5if^2 1 33«©^*P$B<4* 

[it am 2 4 ] ±g3y- muurhu ±mm 1 , g 2 §3 

tNUNHICfty hxv^ hD>#&A£*i&^!g3©« 

±f3tt^fS«^S#±f3^ 1 , SB 2 §3tit$i$£{c^J5fcS 
10 n> 

«^S«^S©^«^i J ±§3^ 3 CDM** bT2Sffl 

1t^B©ttf^*ffio 
[»#H 2 5 ] ±83J& 1 , » 2 §3til«*i£#«g&©fil£Sf 

±IB« 3 ©«^*s#-**«©i!figK*> e. & S8S#* 2 4 
83«©^##g#^#33B&B©iWfcfri£. 

[■1*912 6] ±§3-#©v-x • fw >mn*>t>&. 
xatitz-ftvYx.vthvxD&mmmt, ±§3ffe£© 

20 V— X • FW >«^A>^>aA$nfe*y h^l^ hD 
>©«&«*££©'.*>& < i: fc-SW, ±337- h%mm 

tox-sfc-rzm&m 2 0 83«©;f»$b«:#?s{*33««b 

©firfWiS. 

[lf*JS2 7] ±E*-* ±83 2o©y- 

^ • KU-f >««. ±§37-Fii&&JBUoJ;tf±§37-F 
b^>^^^©^- ±132 
•c>cD^>y h^U^>D>^^©'J>J5:< i:*— a$T-& 
«t*SigC5'y-h«KlTT-feSW*«2 0!3«©^»$g 

30 [if^2 8] «£iia*B#lC % ±|3V-^ • >B 

■T6III3»B2 OE«©^flWBS*«i«a«*B©IMP* 

So 

[lf^2 9] ±f3?=-**;W!$E£$ii& ±!3 2o©V- 
^ • KU-f ±I37-h^ilBI:fc.fcV±i3<y-h 
«filS:Wbfc^^ U b^>^^^©±f3'y-b^M 
A 5 , — #©±I3V— ^ • KU"f >3MSA>£>;fcy b^U^ 
hD>#aA?ns^lf31t«^ fi^©±f3V-^ • 
»y h^U^ ho>* s ^A$tl5»2 
40 * ^^±13^ 1,^2 IBflMHttMIT^ >v h x. 

X>>? ho>*s^A^ti55:v^3©«^e.'fe!5, 
±I3p< tn7>^7^ ©±§37- h aS* 5 ^ ±BB 1 

fa«ma±<o*iy-h«a. ±esb 2 i3«M^±©^ 

2 7-bS®, *J:V±IB»3 0««±©JB3y-h« 
±13^ hv>i?^^tf-7-K^[Sli:tr^ b^[Rli:C 

50 <ffi|©±t3!gl, %2 7-bWMZW.5.&)KyB-T'(> 
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V— hS«llcgJia-rSif*^2 8g3ffi©^l¥$Btt^3S& 

* • Ku-f ±83$*- hffim&z v±m*f- h 
*iqii:fca»ffie$n, y— F;£ipj©«g&©.*^y 

Sci^?*xTv>s^ ; e i ;-fe;i/7'H , {cWf 5##ji^{cij 10 

v^MHR^-HSHcOV, *s^tt±B*-+*;W&*« 
micM Ufflffl*©^* t*«E£ ffiiD^-SW^a 2 8 13 

[W#JS3 l] ±iB^-v-*;WBj««*(k ±i3 2o©y- 

>^*^^ri:^— 7Sro±g3y-^ • i«i/-f>»«#jsi 
#®^tc«t DgSBSStu fb^©±I3V— J* • KW 20 

/$.tzitm2#imii&icffi%.cDmE.%:wimi^ mftttMi<D 

h5>^^i«SiHi*ixTV^v^* 1* J: VIS 2 
»a«9K: 0 v*fctt±|3Bf««BEi:a!att©«£Eftgjin 
-T ^ifsRJH 2 0 §3«©^S3B£^fls:i3ra&B©iW1^ 

So 

im&m 3 2 ] ±E^-v *MBtiMM> ±§3 2 o© y- 
^l^i:K«[»IBiB*n> "7— K*f^©ffi*©^^eiJ h7 

> * r i: {c±§3y- h nm&v— k»c «t 5 

|§I— 7— b'SafCgSSSbfe^TC^^'J h^>^x*£o 
V^Ts *y Fxi/^ hD>saA-TS±I3^ 1, SS2I3 
1&^{C*fJfobfc:£T©±I3V— • >«JgUcj5r 

hil/^ hD>©aA*fTfc>&V>ffe©±!38 1 , SS 40 
2§3tS«^fc:^j5&Ufe±ffiy— ^ • KW>$W5£S§L 

±§3|i]-'7-K^K: N ±I3V-^ • KU-T >«Wfc9ijD 
■T £±SM£fi£i: ©M#/9tS£©» S &»SJE i: fc 4 « 

±f3IH)-7-Ki^fcg!i^Ufc^:T©/t U h^V^** 
{coVN-C©lB§ji^* 1 @©2&^T-3£?ij{cfT-5tl^Ja 2 

[19**3 3] ±I3 2o©y— 7. • Y\s<< >ffl$&&2 
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±13* * U t)]/7 U <f it, 1 T3©±g3* 
*©±§3V-* • y-K^fSlt 
^•TSffe©±§3^^ U h5>^**©±g3V-;* • K 
u-f >«^©ffe*t©HKS!l^0-8f«S^ji&*bfeit* 
113 2Ml<D*»9&#imRto&mfDtMttm. 

im^mz 4} ±^^^jvmm^m, ±§3 2o©y- 
B***rLfc.x*y ^>:^*©±§34*-h$gi^ 

— *©±IBV— ^ • KUW >«:$a>£*y h-x-U* 
hD>*sffiAafJx*jBll3«««s ffe#©±g3V-X • 
HU-f hoilx^ hn>#&A£ft3S£2 

IBttffitt* 43cfcV±g33l 1 , SS2g3ft$R*ilHT-*>;/ 
Is* bn>#&A£ft;fe^3S3©^;&>£:£!3 x 
±§3*^ 'J h^>^^^©±§3^-h«®^ ±13^1 

%m®t$,±<DW, 1 y- h m ±13* 2 §3<sm^±©^ 

2y-hiis *5«fcV±g3Sg3©$tigLt©!i§3 4'-b« 
&* 5±f3^ff^tt*^f31S^a©SS^tB LBS 

t:, 

Sc^ttS L^#t©g3tii$i^<R!l# V-* £ «£ 5 £±S3 2 
BEESBMmU 

±I3» 3 h «®{cm^©mESSi»o L,^ 

±33^ 1 f- Y «ffi* J: V/* fett±IB« 2^-hli 

£ s ±EJB 3 y- h nmv> mmm t m tm&coffi ^© 

ffifrtUV>f— hSBE4eiinfSiS*ffl2 Of3«©^ff^ 
&*£tti3«3£g©lWts;ar&. 

[1*^91 3 6] ri^^^, ±83V-^ • >^A» 
. £> ttA ^ n±i3«^f W&^-m K. =f- + * |Si©Siffi!l c m 

fis«e©i6f^*ffi. 

in*m 3 7 ] ±e» i mmm&nm.T>$> r> > ±ejb 2 

^mS^p^T^S 11**2 0§3«8©^»^14*^f3 

0 i3«8©^»*e**«ii3msiii©iM^as. 

if** 3 883«8©=F»#S^SWt:f3fii«fa©lW^®. 

[ft** 4 0 ] ±B3-y- ^i^M{±^ ±x&-**Mm, 
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[0 0 0 1] 

^©T^^Wfcfi&Si^i:^- r-Wagi:©^©^- Mfilft 
^CDP'ggBlc. ¥®W£fKfiMbS;h,;fcS<$g»#-g! («*. 

MONosa*MNosauc:*w-*aiftatrt©««f 

[0 0 0 2] 

[«£*©&$&] Watt******. 'J tt, *S*T?/hffl 
(fc 4: it 10 0MHz) t|5]^©#i£ 

a^jSue^s^stisi^cttor&T^*. -©& 

#-?«£*© l 0 0/zs/-te ;!/©«§ &«7.S&K«fc>) lffi* 

fctt^ftwi©*^*^©^^^*^^*. 

[0 0 0 3] ^JWBttiMKM * U «\ S^f Sr«^f 3 

loating Gate) §«©{£*»£, «<§f««#IS;#¥®l$C8t 
flMbSftfc, #J;t{;fMONOS(Metal-0xide-Nitride-0 
xide Semiconductor) SS&iftffcSo 

[0004] MONO Sf^I^tt^ift^ * U ffcfc, 
WMM»**(tt9fcffloTV^*iMbK CS ix Ny (0 
<x<l> 0<y< 1) J KipSfctthyTttflslfetil 

^(S]ii^^JKil7?[qItC) iMMbbTifijFoTV^fc® 
«W«i*»tt*« % h>*;Hfiltffll (tf r-A*giiiJBS) 
J?©{iA»fc, S i x Ny Jg* ©*+• i;7h7S» 

So 

[0 0 0 5] C©h>*;i*fi*RfcSWfl«jfcy— **«E 

bT«^WBM4;t>M£Tb-$>^©tC 
»U MONOSSSTftt, mmft4W#ffima<lK:IHk 
{b$ntv^fefi)> y— ^t^fflfflCJBWW&mnSjPy 
-*^**»UT«i?rfi9fc:y-*-r*fc:iag?-*\ KM* 

?*»omfiy*«tt#fiTbC < 3©fe©, MO 
NOSMH*JV>Ttt> b>*;i'lfilBflt©$MRttjlcJ:S* 
»«l«9tt©®T©HJBH:F GM(S£:85£!lT-(±fc^. b 

*KL&ttzv>*)vtmm<Dx>r- mon 

(MMb bfc*+ 70^*3|tH:Ml/««#S 
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flfffi<j{cifA$nfe®-&> *©«ffttFG2i©J:-5.C3Fffl 

[0 0 0 6] MONOSSWM^t'JtW/t 'J 

0, *©fc©£tth>*;Uii^|g£jIS©®yP (1.6 
nm~2. Onm) «fc t)jp< t8s£-f -5 tTO 
*. h>*;nffi^lK&Jt«fl<JjPIRfbbfe®^ 
j&KiiO. 1~1 0msSI-e*)g+^f4V\ -a* 
5, tt*©MONOSS«®^ff«tt^*'J"ett. ft Si 
10 ft (fcfc^tf, S^fitJWWfc, y — K^-f 

©-&s *g&tt&Ktt 1 0 0 // s #|&!^T-;fc 5 . 

[0007] »*a»a«3gt>-ft#it*fcjBaYbt»^rfie 

i^. fcfcittf, ff^MfhxU^m^ (CHE) 
SV-^flSA'fettX'rsv-^^'f KSASMONOS 
h7 >i^*#?8^£*tfc# (IEEE Electron Device L 
etter 19, 1998, ppl53 ) , £©V— *+f-f K^ASM 

onos h7>^^m ibftMUEAm»i&»i»i 2 

[0 0 0 8] ■*©— 3^ ^CDCHESA^atriot 

fittit*&£»t&tr;ri:C«fc»3 i**y-fe;i/*&i> 2 
hftffi»TUiB&a«W««3ftfc. fc4:*tt "Extended 
Abstract of the 1999 International Conference on 
Solid State Devices and Materials, Tokyo, 1999, p 
p. 522-523" -CHU V— X i: K W >W©SERJJD^IrI 
30 feA*i«*T2b^ hflWR*CHEttAK:J:t>»S& 
*x MWWHbiaicHU »Sa*l»i:aWriqUcBf^«£Eft 
V— KW >B8(c:93ira1-5, ^t>#>5 **yn— *y 

[0 0 0 9] MiSi^-oX. 2K!»h/tM) 

IB«**Bri6ft^^y » h<y-h^©MONOSM^ff$8 
40 tSj^y #SHg£ftfe ( "Twin M0N0S Cell with Dual 
Control Gates " ,2000 Symposium on VLSI Technology 

Digest of Technical Papers, ppl22-123) „ iOMO 

NOSi?j|»tn-iis ^r^nr-mt 

-b«SISttB\ »S&*©*atfMSSK#"r^*. C 

d> (che) ttAtfeo, k u-f >jna©7tttt«ic 

£^ ^;i/**g|5 i: tfctt bT*B*tift£?§5 < f * - i: «t 
0, h3il/^hD>©ttASb*ft*flifcift#UTV^ 
50 5. 
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[0 0 10] 

CHEaA^-fr©MONOSS*fcii2 tT>^ h/-tJV 

4. 5 VSSCDaffffliD^ST-fe?)^ £©V-;* • K 

* * &#B# £ * I* 5 / t > ;i/-^*^JKS i: £ o T y 
-hft©*4r->J ^tfJtUr^VN-SKM****. 
[0 0 1 1] CHEaA*ST-lt «<Sf§*^© 

^<DWffi&.A%}mifi lxl0- s ~lxl0 -6 gSi: 

m& 1 0 AA/-te;i/i;<gMbTVA3#, J^SgB©?-* — 
S>*> 71UB<z>ttttMIBK: <fc t) 1 k \£v h \>X±.V>* -t U 
-b;w&M^iJic«§jitr^ fcttH bo. 
[0 0 12] ;rft6 3o0CHEaA*JCfflt;i/ 

-5 fc«>s 1513 bfc 2 bf* MaSliBWtLT 

[0 0 13] it5f3b£2 t:* MMrartB*** 

?>*s> F*— fn h>*;i/U >^£;fcfci:n> KM 

<bJ^«©&ft#Si!^£;ft5;fe«\ (iiStts i:<{c^-^ 

^fcil!**fT-5IR»K hAigfblg|JP©ftj§fb£J;5e 
[0 0 1 4] #2SBJ§©gl$fct MONO SS&if¥®lft 

ttXbTttfttry hft«B«r*Wfc % ^>-^*;i,-£8j 

SlJb^;* J e)'J>^^v^s^5^-c^s«>TiS^i^c##^i^y*!T•?^ 

[0 0 15] 

[«wftiP»-r*fc»<D#S!] ##bb.§©ss i ©^{c« 

* ^Fff fttt#«{ffiflM«lfc SB 1 a|tmM*^* 6 £ 
?+*;i>^J«1Httfetttr2ocDy— * • KU-f >«* 
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+ * ;i/^J52^{c b tzW rt* «fc VffiU?;* ft t ft 

[0016] #SSBJT-fcfc 1 y * U -t;i/a & 5 ® Bit If 9 
10 2tTyh/Hr;K l tf y h/t;i/Ofiftt*ti «fc 

ft S 13*8^5 fcx *s> hxi/^ hD>*J^A$tl 
& v>ft!i©«f 5. 

[0 0 17] *SV>tt % ±13^- h*6*SBttt> ±§3V- 

^tiS^lI31t«^i:> ±f3V-^ • KU-f >ffi$,<Dfe 
*^5>^>y f^b^ FD>*saA$ns^2g3tt«^ 

20 >#&A£ftftV^3©$«£i:£;rrSo C©«^Ts » 
ate, ±f3«^S«*®*s±I3^ 1, 12 GflMR«ic^ 
J5&£*u ±B«Wf*«f*«©«'*1H**«±l3» 3 ©«J^ 
*^bTffiiafl«jlcdlK#nTV>S. *fe, JfjStc, ±13 
» 1 , SB 2 B1S««*s«[»fflJSSr«US bfc«SlK^3iS 
fU ±H3IS 3 ©fg^*s#- ttttOt&HR* 5> Jfc 5 . 
[0 0 18] d©ifr&, y-h«ffitt, ^-©y-ha 
ffiTffeJ;^^ fcfcfctt, ±iay-h«ffi*«, ±E*1 
IBBH^K^jasjifejBl^-hWffifc, ±§3IB2i3 
«*«±C^j«*nfcJ8 2y-h«ffi4: x ±I3SB3©^ 

30 ^±{c^fiE$nfclB3y-hS«ii:§Wb. ±B»l", 

m 2 43 j; was mm&&m*}icfrmztix^Zo 
fWfe*-©iMt«t±fc^jabs !S3©y-hm®©ai 

SB 2 ©y- h m®&#-©y- h sai*»e>«!figb-c t> <t 

firn©«^-T"fe> ±f35 i -^^;i/^fiE«^{±, 2o© 

40 ocnyhD-^h^V^^Oft^Mf^i:* 
S^bT'&S. ±i3^-^*;HKj«««, ±§3 

V-^ • KU-f>*«, ±8By-HB»fll*J:V±fay 

y h*fSl«cffilS!(i5e^tt> »7— K*|Sl©±g3S»©^ ; e 
n5>W«T, ±13181, SB2^-hS«l*t , 7- 
H»fc:J:!)ftjiSa»Sii % ify h^ft©±S31fia©^* 
WT-> ±I3SB 3^-b ^ftilSi^? 
iiT^S. ±I3SB1, IS2i3<t«^* £ fcV±i3SB3©«S 
^±{c*-©-b*-b®11&#bfe«ifigT-t)«tv%. d©tg 

so ^, y-hssic^b^n-en^rafitjt^gibfe^ ±§3 
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m i Ett«**HM©y- y wm#£v±tm 2 both* 

ftWvy- Y ®8S£ £ 1> iz mir 5 . 
[0 0 19] lKv h/-fe;HB1£©*§£K ±E 
^■ + *^J««l* > ±BV-* • Kb-fbflWL ±E£* 
-HKS(ilK*5«ttf±g3y-h«fiiS^1-S^^'; 

h^b* hD>saALfct§, -#©±ev- 

«J#ia«fcfl!l*©±f3V-^ • Fb'f 

[0 0 2 0] C©^»»ttiNWMa«B5«Ttt» #StV 
-*SiS> <E«&*Mft£!&^ • Kb-fbHWtt© 

-#CSStt$*ifc#a«lJ:» ■ Kb>f b«tt©ft 

* U -fe floEf SCaWHT? & 5 . #86 V «gg>T- V - 

«J2«aiSfc^-5. ■*©*&> !Bl*SJ:V»2#a«# 
tt, 7ns>*rt©rt^tt«*fcbT©MSl*J:O t 

So 

[0 0 2 1] #^©&2©«jafc^&^SS8i£*Sf* 
B«R«©IWfc*iS«U 

*;Wg«««i:s 8 2i*«8UMWfc&»&fe»>±E*- + *. 
;WBJ««l**«tr2o©v-^ • KW>«*fc» ±13 
^■y*^»j««WLhK:»H-6*u ±E*-**;WBfiMH* 
K«lSUfc1Brt*J:VIWP^lRlt«Rfti**ife«ilff*« 

hn>*±Ey-* • Kb-f b*WM>»&±E«WMIf* 

w b***&±E«iff»«*«fc:&vrs. 

[0 0 2 2] C©IM^#atlC*V^Tt), 2K»h/t* 
B«©»&i^ lK»h/*/H8lt©»*#**- 2 tr 

* h/-b;HB«©»^ »£ji^BS£> ±§37 
- MB»«rtK*B-*±K«9***a©«-*«*©- 
»C*iyhxi/^hD>mt4. t-ftt)*, -#© 

±bv-7 • i»w>iw«*»6±iay-nmii©jin 

E«*«fc:±B* »hxi/*hD> U ±B* 1 
EIMM^©** F^b* vitAfcait, {fc£© 

tarn i &mmi&t&titim 2 Bttffittc *^hxv^b 

a>*aAt-5. c©i:£s SFjSK:, ±By-HMUH 
tt, ±E*1, »2Ett«ttlHHc#y b:*b* hub** 
ttA*nftv>JB3©fiWaS*U d©jB3©«*S*hL 
T> ±E«WSa*«©##«*#±E2Mfl9fc««S 
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tvt^£„ ik» h/-b;H3flt©©^ ±13—*© y— 

±Htt#©V-* • Kb* 

9$**, ±Ky-H«WHrtTf*«:-j-«. Jlttttfc, Tzt 
±B*- + ±13 V-^ • Kb* b« 

±Ey-blfi«8M3J:V±By-h«i**-*-*X 
? l Jh7>^W-H4 s , ±E2o©3fcy hjcb 

10 — HUiTT**. 

[0 0 2 3] #»»-ett, «Sii#«fC, ±EV-* • 
Kb* b«*fc±B*-h«Bi:©IHlcflrJ£©«S?&* 

•besshioi-*. Hui3bfe«t5t'y-h«®* s ^i~^ 
•b^K cjjtits a»c*^t, ffic, ±Efg 

1, »2E««tt©-#fc»S&tri:SH\ flh*«©± 
BUI, f 2y- MlStMWiC7D-r^ >^«§ 

t+zfr, *fctt±B^-v*;wK*«i«fc»b0v»* 

20 v^ttiBffi£©«E*±Bflh^«©JI 1 *fcfct|g2 h 
WH&cEPiD-f S. ±B^**JWBflMMU ±BV 
• FW>««, ±By- Hft»K*J:W±Ey- 

bwsfcfcbfc^y b^>^^*»»7— i»36risifcifs» 

5 > j?^ * r £ C ±Bf- h ^7 - h* Ift t <fc 9 fta 

*;wKfiE«*K»ba»att©^^-f T^a£E4WAD-r 

30 [0 0 2 4] ±B^**^JBa«W, ±BV-^ 

• KW >m ±ffiy- KMIR*J:V±l3y- ht 

y^^rkcifiy-^ • fu-i yw$,<D—j5tF% l 

a*C«tDSa*S*U ±BV-^ • Kb-f b««©fltoSr 
4**2tta«LKJ;&SE«*ilT^*^ i E';-fe;i/7 , b-f c 

a»tm«©«E&winb, ■&fm*©^^u b^>^ 

40 ^*4«»»#nTV^V^IBl*J:V*2ft3WjH:OV* 
tz tt±BBf J£«E i:iffi«itt©«ffi 4 WiD^- 5 . 

[0 0 2 5] *^WT*lt ±BV-^ • FW 
, 7-^**|pI©■tr;^HT•^•@lbTV^S©^ (^«V— 
NORM) , $>SVNtt x ±BV-^ • Kb-f >ffl&1fiV 
— F*lRl©-fe;i/MT-»a©a-& (/i-ftM7>F 

(VG) SO T**lB1«H*±©JBiy-h«tti:JB 
2*«±©*2y-h«ffitf«'libTV^*»&K: % 

50 ±EV-^ • PH>Wk ±«y- MB«R*J:lF± 
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lay— hmm&HLtzJ-^v y^^v^zw— k^isi 

») rtilfc^^f nt v > s ^ y •fe^T' b -f icMt £> # t 

^t'J K 7 K^bi? hn>£& 

— * • KW>*8fcJ5fj£«D«EEfcWiDU *s»hi|/ 
* h D b©aA£fTfr&V>fl!s©±i3SS 1 , SB 2 33SfR8 
fc**Jfobfc±§BV — * • Kb-f >fm«ttfttt7H — 9- 10 
W >?ttmt U ±KH— "7— KSHfc:, ±§3V-* • K 

&»«Ei:&S«EEft8Janu ±I3|h)- , 7- PWctm 

ufe^T©^^ 1 ; K^b^^t-^ ■£©£#&*& i 

*fbT-H3-£<g<«:5;t«\ 1 OktTy KW±©S#ii, 
[0 0 2 6] WEbfe**— h**&«j81~SS3y— h« 

«a»e>&*»^©i**iBi/cti\ ^tbb*f^ 20 

©!3ffl:«8{l!lAsy-^i:^5 J:3t±i32o©v-^ • 
Kb-< bSMSKfcj^o^Hib Kb'f >WESBJin 
U ±l3»3y-h«acw«©«Eft^jnu ±13* 
iy-h«8i*5J;^/ / *fett±i3*2y-hSSiK:, ± 
S3SB 3 f— Y ®fil©9JiDSff i: |S| l^tt©flff5£©SS<*tH 

[0 0 2 7] igSSK, ±I3V-X • Kb'f b 

*&ffl^T±§3V— * • Kb-f >«KMBUcg|*a<. & 30 

fc ^ +■ * )\si5 iri ©wis tc ginx £ n x v > 

<. 

[0 0 2 8] C©TOHB4&Mra&tt$iB£J:V*©fltr 

iKaa^ii&iffcwarcfcs. 40 

[0 0 2 9] C®ro«1&|MraiBtt&B££t^e<Z)ft 

s. «tt>^b<tt, v— ^ • Ki/'f >wps?a% 

W&) ^©IEA-i" 7;*©gi3!![I{C,£o-J\ V— X -Kb-f 

^^©^fflgetfn^bbTSffie^fig^nso Ltzw 
■ox, pnm&tcmwuTxmiE&wimgti, cnt 
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5. P^M^8Sl®©SSV^;^b#iIir£:> -e©S5 

m^tBm^mx'^> km k b*;i/««t#$8£-r.s. 

Mb KMh>*^l/fe*ftt, WMnflHctD** hi 

&ztixmitm<D^*)\'*-&m*. ois^x^^-§ 
^fot«)tc N mm^*)i<*-f$m&Mx.xmfflgm&m 

-i >mt&tm if— k«sm©®e&*§ 

Y^VZ hn>#«^gflt#Jg©Sglf3te^£aA£ 

fte*©v— ^ • Kb-Y >ffit&tsH2*f— 
bmmm<DmE.ttg <t&k.*v y^z kd>#« 

*?f **#g!©!g 1 , SB 2 g3f£SH*£Mfc HU * y K xu * 
Kob#£A£;h,&^SB3©^#^:£?-5©TN C© 
2 if y hfl«RC»*Sb&«ffirttafc|l[K:«fflij$n*. d© 
i:^ n> KM Kb^;uSiiiEfceHbfc*\y Kccb^ h 
Dbtt, x l 0" 2 ~1 x 1 0- 3 mm.(DM^&} 

&x-mffiwm^mt£&xztiZo d©fe», lhr^K^ 

tztXDWZ&frmWL&s t^©CHE^A*SC©l/l 
0 4 eiTKHSWT?**. C©»#,' 1 0kfflJW±©^t 

• tii^Rj^^^eU-fe^liS (*§ji^©^*> K6) ^ 

ttA-rs. ra— 7— KJUcsBnafnfcy^y k^ 

b^^^ 4 lEl©l&Y^T-#§a^qItei:J5: 

miI3bfe2 tfs» h/±)V<Dmgjh,frjjmx-i±, 2o 
©V— ^ • Kb-C >«*£© -5 7*bi: b55:v^T•»§ 

X. WlfrBil,miZ&^ C©#^ji*iSjE$:SliDbfefi9© 

b-f baffiS^Df 5. C©i:t x 2o©V-7 • Kb 
^ >«8©a ^iS5SflEffiU©S«S?gf©*^{it>^^7 
»*KiJi!)^-+*;u«»K:»if»»*r» i£«flEffi!l©S 
*S?Sr©#M©^§ S: -5 frT^-V^ ;i/»#^^-fb-T 5 . 
£©fe«u ^^^^ey K^>^^^©bgv^®Ef± N 
(asm ffi!i©g*s^r v>mm*EM b & * © £ t£ z „ 

[003 0] *fe, 2 try K/-fe;i/»tji^{cg®75;^ 
t'Jh7>^ bT tt^ ^. ««^S«^© 

*(S]iBofi!|{clB 1 , iB2gB««*Cfl*bTx -e©H©Sg 

t-TS. -©±g-&, *5^©?B3©^g|J^ASMOSeiii 
©n>KD-;i/h^>i;^^i : bT^t6-r-5. c©^jg 
T-tt, 3>KD— ;i/K5>^^^©b^V^fiaE4^«) 

-^©iQffltcsij® bT* < c t x\ -^.(ommx-m^m 

oi^Bttcib^ KDVcaA^jSPJtffbn^^ y k^ 
>^X^©btV^« J E*i>;g<(gT-rSfc, SS^ttib 



15 

>bo— ;i'b-7>i';**#;*jy b:*:7U U^y^tb 

T«8tE-r-5. ^(Dtzsb. c©.*^ 'j-tr^-t-tt^y bD— 

PS*s$iJffliT-§, *8ifcft«8MgS#ftv>. 
[0 0 3 1]**:, 1 K» h/Hr;i/©#^ii^T-{±> 2 
o©V-;* • b* W >^3R#*>£ttS&^&fT-5ci: 
#ft3o *©*g-£\ • KW 

IM©BWfc*v*TttA«#©iB*ft;*:S < ft s «t "5 1 
«jS^b-rSCi:{c«t?)x y-hfttffcii^Jil 0 Onm 

£. Z.<Dtzito, SK^'J h9>S>**©b*VMi6*E 

fcfcfcttl 0/zbWTJ:, &*©&?!» tii**#pJtgft 
[0 0 3 2] ffiSttEUU &i:*.KV— * • f w >ss 
«?Sr£ifi& b >*;u^**&JiF N b >*;i/#>*£ffiv> 

^^Siv^. 
[0 0 3 3] 

Hie, *isaBB*c»*^»«tt^*y*«©Haj 

fll^, |23tEI2©B-B' ftK&-3feBrafflft»€> 

ji;fcj6iBRi2&^ - $". 

[0 0 3 4] ^©^fffgtt^'J^gT-y:, K»H» 
(IftlAaUl) jWEtry b« (»1£») &Hlf?MI 

(Msi mifi) c»jifl3**u (M§2ttaM) # 

SV-^S (£2±|f0 (85 2PM) tcra 

***s i lt^uiiKy hjsisBL i#aas&n, 

iC» bSIMB L2Ctl/i' b h7>^7^S2 1 
LTHlfy b*ISBL 2#S«5S*vr^4. iV 
-*SHMSL llc-bl/* h h7>^^S 1 2£;frUT 

-feU*b h?>y7*S2 2^^-UTfflV— **&SSL 

[0 0 3 5] MiJbfy bi&SBL 1 tliJV-^SSSSL 1 
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i:©RSK, ^*'J h?>WMl 1~M 1 n (fcfc* 

n= 6 4 ) #&/mmisti> m\zv tmsB l 2 1 

9JV— *Ji8SSL2fc©fHK^ ^*'Jh7>^^M2 
1~M2 n#a6JUSI«3ftT^*. ;:©5VNfc:MJflJ{c& 
HSJiftnfO^f'Jb^vy^t, 2o«D-fel/*h 

(SI ltS12, Xtt, S2US2 
2) fcKJ:5, ^UHz^W^JS^Smtt^n* 

[0 0 3 6] !7-K*(R|CB?S-rs^^'J h7>^^ 
10 Ml 1, M2 1, h**»7— K»WHC»1B 

SftTHS. mtfc* h7>^^Ml 2, M2 

2, •••0#y-h*»7-F*WL2C»il*tU £tzs 
^^E'J h7>-^^Ml n, M2n, — ©g^— b #7 
— K*WLnCSBl»*nTV^*. "7— K^lqlt^-TS 
■feU* b h7>^^S 1 1, -ttjHRKSOl ICi 
D»J»3*u -feu* b h7>^^ S 2 1 , -ttaftflt 
SG2 lC«fc!)1M»afJt*. PlfiSfc, 7— KJfriaciMS 
-i-fc-teU* f> h7>^^S 1 2, •••ttARltSa 1 2 
fcJ:!>«l»3iv Hrl/* b h*>i>a*8 2 2, -{±31 
20 $mSG2 2fc«fc»>fBlflS$ftS. 

[0 0 3 7] CCfl&i&BNORSHr^TWT-fciU H3C 
^-#-<fc-5£, SUB ©Site n ^x;i/Wtf^ 

&A,-t-ft 5 b 7 7-tt{c@HB^nfc^^«i«s^ 
[0038] mttmrnmrn isot^D frmztitz& 

30 {c«t t>. ##p)3© "v-x • b*w £fti-iim 

VHSBLI, SBL2 (JSlTx SBLi:*ga) 

xrm v-xns sli, s s l 2 (tiT, s s l 

13) A s Ji$^i£^^^TV^5. Blfry b«ISB L43<tV9Jy- 
LI, WL2, WL3, WL 4 , - (filT> WLi:« 

S3) wrapsncEisafnTv^. cne.cy-h-swL 

W±*itf*?^«lft«iIS0±C»UTV^4, at: 
bi^SBLi:giJy-^MSSLi:©H©n^^;uW© 

[0 0 3 9] •7-bfaWL©±H*«f;Wi|Btt N 
>y b^Ji^ii^it^ b*^*- (*fifOT-tt, a 

mm^it. BfsnweBiKy nnsBLca-j-sKy h 

ny^i'bBCi:, iJV— 7iiSSLCIt§V- ^3 
bSCi:^ fi s;$t\-TV>i>o -ne,©n>^^b 
50 BC, SCtt, tz£z.&s fcf^ b^tSlO^^'J b^>^ 
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6 4<®ri:{ci9;»te,nT^So £^ «fi@JS±£, 
tfy h^>^^ hBC±{cSM-TS±tr^ KSRMBL 

1, MB L 2 , ••• (tlTs MBLi;^|3) i:, 

* r- S C±iCWtmt S£V-*jgM S L 1 , M S L 

2, - («T, MS Li: SIB) #3£5tC, ^^h^-r 

[0 0 4 0] 3©{&iSIN0RS-fe;i/:PWfcJ\ £ 1 ft« 
» (IfyMR) 43«kVSg2#jH&R (V-XjSgO tfPgJift; 

y hBC*J;VV- *rj>*^ s Cfciu & 

[o o 4 i ] mu (Bjtry msr, my-**) ttmxa 

IHI:WBirftv^£fc;ft»& % &»©Jf2JE8&«>:n;\;rD-fe;*K 
#©«'J*HHF-efTofc»*, 8F 2 CiEv»^»C/j\* 

sWMWbStlT*!), ■feU*hh5>J?^*SllXtt 
S 2 l* s #3UR©^tt7'Dyi7{c^Jj-SMJiJ^ J &U h7 
>S^*f*££fcTy M&RMBL 1 SfeliMBL24>^ 

&srrfc»> iK» hSR©£g#*L<<gi«$*u ft& 

$>XjrS 1 2*&fetS 2 2©fl&§T, Mi/-^«Siy 

gftSi«i£<b ©&#>£«:, BdCy HRSBL*J;rf 
11 V — 7. U S S L £ 5/ U -9- 1" H S 5g B o t* fc TOBttfiMft 
itfy M»MBL*J:Viy-^MiMSLS 

[0 0 4 2] 14IC, ^t'J r-^y^X*©?- 
©S£^:»f®0&^1-o 04{C*5VtTv MtfyMftSBL 

[0 0 4 3] f+*MMW±Ctt, f— YWm&l 40 
O^bt^t'J h5>5>;**©y— hWB (7— KIR 

wl) ifimmzixr^zx, v-vmvut, —flat, p 

tzX U ->'J 3 Xdoped poly-Si) % Xttdoped poly-Si 

{cffl^-rs^-^^^fpjos^F it, o. i 

/zmfcCF, fet^.«8 0nm~9 0 nmllTSS. 
[0 0 4 4] ^HfflBBJBIfc^rt hf- M&IMK 1 0 <±, • 
TJBfr&Wfc* #Vz*lflltitl 1, SKbKl 2, Yv7 50 
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ISSiJ&l 3frt>#SJ5K£ftT<^.5. r-A*g*iaMl 1B\ 

5. #bAi»ltjRl l©g|JPfct, Mffl«^(CfSbT2. 
5nm4>f,6. 0nm©KHrttft«i5Ci:i«T^ d 
C"ett2. 7 nm~ 3 . 5 nmfCi9^£*iTV>3o 
[0 0 4 5] aai'fbJR 1 2it, &t^.K6. 0nm©i<t 
•>U3>(SixNy (0<x< 1, 0<y< 1) ) Jg 

CVD (LP-CVD) fc<t?)^S!?^ l^fctt'J 
7r-7y:7W<^*ilTV>.5o SYbJjl 1 2i£ x 7U> 
(FPS) <z>«ft£*ttttS*<t-. 

[0 04 6] h y ytrnm 1 3 it, ofbct 1 2 t©^® 

mZtlZo bvTltmmi 3£HT0 (High Temperatu 
re chemical vapor deposited OxideJ&Jci 5 JggfcL-fc 
Si0 2 JBItLT'&J;^,, hvTttflkRl 3&CVD-? 

MtiUftitzifrgt&mnmtz «t o c© y r/#j&5E£*i 
So h^7«wi 3©jKfftt, y-vmm v?—yu 

WL) ^^©^-^©^A&^tPMibT^— 
^tgftESWfiTI».lt£BIS;fc«>fc^ gffiT*3. On 
m, SF$b<fi3. 5 nmJ-J*±#j&g-r-fc3o 
[0 0 4 7] C©<t^ft«fig©^^'; h-7>^^©§S[ 
^g{c^;^^Ttt, £-r, ffl^cbfe*^S«SUB{CWL 

ffltfy K^SBL43J:^IIJV— ^«gS SLtft^^F 

[0 0 4 8] ofC, *^S«SUB±ty-hiSfii^ 
ffllS (RTO© ICtDlOOO'C, 10s©IMUl 

m<fr>v=i>m WbAm&mi d sjgjar 

5. O^fC, ^hAilfeiliJ^l l±JZLP-CVDffi{Ci 
0iMb^U3>K (S-fbM12) £ N Si^MiP^Snm 
i:ft5J:^(c^ i*iJ:Dff»t:Jft«W-*. ifflCVD 
it, tztS.it, i>>7U-ai/=>y (DCS) tT>^E-y 
«:iB-&L-&#;*&fflV\ »tSSJK7 3 O'CT-frdo JBfig 

tg.it3. 5nm©^b->U3>K (hyr^JKl 
3) SMt*. d©f^^btt, fch^.«H 2 0#H^ 
fT-*PiaS9 5 O-CT-4 0#«j8fr-5. Ctilcj;!?, h 
7 5»7V<;i/ (S'fb^U^vmce^^e)©^;!/^ 
-m tfi2. 0 e VJi^T©^iJS©ggV^^^^ 'J7h7-y7 
^l~2xl0"/cm 2 ©SBigT-^fiK^ixS. * 
fe, ttYblR 12tfl amtil} UJMWbS^ ') 3 >K (by 
1 3 ) ifi 1 . 5 nmBl&ZtL, d©SI^T-T% 
©^bKJP^iffi^Lv aYbflll 2©giHmjPAS6nmi; 
ftS. 

[0 04 9] y-HS (7-K«§lWL) i:ft5^mM 
fc^-7-fey bSgaiS (^E^) t©^J!MSIfi@$#^ 
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zcommm*-- mLxm-^->^xta^-t?> a mx^ 

hBC43«tVV— hSCS^ffc?- So ^© 

[0 0 5 0] o^JC, ^©J:o^fig©^»#gS^^U 
©/W^l^tWsitMBrftsfc-^'r. h9>S? 

[0 05 1] W5tZ7rs-$-£?\c^ MtRV 

-KttWL lfcBr£©jE«£E* 0i*.tf6. OVfcEPiO-r 
5. 3W?3Etr»H8MBL 1, iiRiV-^SMSLl 
*$<fclFjKR*&SGl 1, S G 1 2 fcffij£©IE«EE, fei: 
A«-5. OV&EP^D-rSo #W*?-M*WL 

EPiDU MRMBL 2, IPi«iV-^)S 

MSL243iVS*R ( n W) 0 V&BJj&QfS. 
£©£§, »KflftSG2 1, SG22^ «2S«BEV C c 
■Cfi^ftS. iWCt^ WUHKy MtSBL l£<fc 

va»apjv-^*s SLiic-5 va^jg**^ 

BKfHISBL2 £ £tF#aftM y — ^ $1 S S L 2 fc 

o v^e^^ns. 

[0 0 5 2] C©«gi&#|fefrF» • &&**«*©;** 
'Jh7>^^Ml 1E£V^ «{7-K«WLH: 
Siin;**ifcIE«JECJ: »K M£y HtSBL lft£VM 

y-7§s s l i *&-rpfiTMMm®Mfl*ai»2 

£#<Si:&'K ai*^/4P— K©tttf 

S. coi:*^>i«|Bh>*;W»JIICJ:D«^*»fllffl^ 

5. ^Ufciu* hnxt, ^+*;i/»««*©*jte 
awiBceT K'J7h bt* *£T?«JMra*3iv *©- 

[0 0 5 3] BK9 hi&SBL 1 pSTOMMHtt 
*c>©a?§f?£A, Bly-**S S L 1 fcfc-TpSMFtt* 
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4 a fc, SSL{IB#e>©S^aA^l 4b#*ffeT-£- 

&u (5{S^+^;u^^±at^b^u^ hD>a 
i©b^v^«jE* s ^:§<<gTb, 

[0 0 5 4] H&:/Dy*rt©#BBtR**y h7 

10 >^mi 2, --e{±, hfcy— ^itttFw 

>i:©P^^5 Vb* i SjEA s * i * i e.«:V , >o ffe©:7n 
'y^rtC^M/t'J b7>^^M2 1, M2 2, — 

(±6 Vg J Sb*«E* s *^5>^V>o bfetf-oT, S^S 
[0 0 5 5] c©»£j&^#i£-e«:s *ffi©«JMn]j&3> 

iRikiiAAiRitfas-a-rs&aK ^©chesa* 

tr. ;i/««ES*Ht^*v^» c©«t-5fc:»^SiK^ 

H*b*V^««£E*fll*»4fcK)©»»a*«?iatt, 

1 0//sWTi:Se*«t») lflrBLbfi <&-5. 
[0 0 5 6] JW±©#$3i^iii^T-tt^ 

-fe^£-ebT-^-^#t3i**-r3Ci:#T-£So -£© 

30 in, ±EbtaA»»cDafcj:-3Ti;4'hat5ot 

Stftt 1 >U h (B) SKTfcofc— jsa£?!|#&&*ir 
fE&-fe;MK#s *S5JS^»Tftt l *n^-f h (kB) u 

[0 0 5 7] *E*lBb"TJHU ^-^^tBbS»*tt- 
ia6tC^-TJ:o{c: N ±Hyb«MBLl, MB LI 
2, -ftlS«lbfc«»^ ^V-^SStm^©ft«flEv 
fc£:;lfc£-l. OVfcBJin*-*. #W17-MI 
WL2, WL3, •••Cffij£©M5*ajb*Jt«JE, 
40 IJOVS^iDU SlfyhiMBLl, MBL2,i5«t 
(n-i7^;i/W) {COV^WiD-TSo ±T© 
^IRfaSGll, SG2 1, SGI 2, SG2 2£«flg 
«EVocTJ««f*-S. C©tt«^ «S»H1U«»©7— 
KUWL 1 (c3f^©lj&^tBb , 7— KSSMtEEv 
2. 0V<£B]iiD-r5o cntJ;5s ltcS 
ilSl^nfe^^U h7>^^Ml 1, M2 1, 

50 ^Sffl^ixfcS^ii^®©^*'; h^y^^^T-tt^ 
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^fb^ia^b*^-lr>^T>7'^t-Ji<!ibT^Ul-ro [0 0 6 3] flll^S^]Bic|R«79%ttpt% 'J^If 

[0 0 5 8]14li, FNh>*<; tt N Hui3Ufe«ta«c, M> KID h>*)m@*v hxu 

>^*fe{iitg! h U >^ftfl!^T«^ ^SA-rsc: ^ h D >«ifc{C«fc£tt§j2 ! ^£fT-5 fc»&A3&J£#C H 

WL2, -(C-5V, £T©£tf * hi^MB ^MHW^bWfiJ^nS. 

L 1, MBL2, it©SV-7§MSL 1, MS L 2 10 fO 0 6 41 £2^ffi%3B 

*5J:Va« (n-^;i/W) tc5 VS6PAD^-S„ £©i: M§2|gaf!y&!gT-fciu V- htmmteVt&ftWm^maft 

^TOiJWSGll, SG21, SGI 2, SG #««©-«fc#*&»fcfT<5»^ »Sii*B# 

2 2£«©« 1 EVcc-T:«fH-5. Ct^ MJ*J:W/* fefcfc V-7^Si«t5 3 C «t 

[0 0 5 9] dfttCfcU, E9tC?s-r<fc3t, ttfflVR 9 1 0T-2 h/^;i/©#t&#£fr?^£H-r 

^UtrSA^fci^S. ^©S^gl^gi&lCfcStfi^tt $t). *|QBBJBC*v>T*BI 1 ~04 #jtffl£tiSo 

10msSIifjg«f^ t£*©i»g h >^;i/5s!j«tc fc£u *SQt0fc»(c*v*TH\ 0 4 {c^-reti!©^ 

J:§*-MAi*B|HO«Sttl OOmsCtfcAifi 'Jf7>^^-M*s v & l HflBBJI8©«^J: t) 

tt±ak»**i&. m&>*-fr&XtZ£2>m4k-V 20 ft< N 0. 2 5/zmWT, tztZitO. 18/zmtfe 

[o 0 6 5] mi ok, *mMBmicmz>MONosm. 

[006 0] Sl»i{:«!3y-H#9 0nmS * =E >J >^**{C;fcV^ MV-^IIS S L«UC» 

h:cU* hP>©»jffttA*ff-3fc»-& % mi 1 ffiWiMSOl l^fei:^. 

£©&#>> y-HJ9 0nmi:S<t5c:i:t-ii/^ s 1 1 y h^^^-frSo flfe©^ T^^figl 5 t 

hvy&xmm&mffiwm^&L&T-^^jvttftw^mz 30 iH]Di:-rs. d©^*, h7^x^Mi iams 

i:«iai$nSo W±«fc!K -T-hfi#9 0nm©MON ^©«{4#±#t-Sfe©iiJtf «i/ hif^S B L 

OSh7>*X*TN «g&5W&Kl OAstf^tl lfc^-hWffi <*&7-K*WLl) i:©|fflfc*r»fe 

fc » • «EA s 93*D^tl'&V>. — 2r» Iijy— ^i^S S L 1 £.MtR 

[ o o 6 i ] »*tt«©.x^'; h5>$> 7-i»»wl ifc©muctt % migsLfc<fc?tc 1 1 vas 

^^©«m-a£E#tt(cov>Tt^ftfbfco C©i^*, K ©*S&**E#BJinS*u CfilciD, -7*- 

W>«EE- 1 . 0Vt©^l«W^®*7'J-^ 1 0©Bl/-.a*SSL 1«©*« 1 tattflM) te 

««ttl 0/tAfil±T*4fc», #ajR-b;i/©RK»lB M3>#&A£*U d©Sg 1 §31S««fc^f?flJ<jK:«j#;* 

L#£b,3 LtzifiiXs f— hft9 0nm 40 ns. 

©MONOSS^^U h7>^^^C*VNTSc^tHUIl# [0 0 6 6] BIKy h^S B L 1 <«©«*£*& 

©;<>t^;*;1/— W£E©v-^>tt+7>fesc:i:AS7>^-D ji^^fTV^feV^^-tt, -trl^ h h 7 >^^Sl 1 

fee U-h'^-f ^»tt*IMiUfc^ 3x ftJgUl&ISG 1 2©fflAaSE^£/^'r l/^HCl 

10 s 8fit±Wr«IKaaT*»M5»UJb* I Rlfi6'P*SCifc tpf+*;i/S©ti/?hh7>^^S12S*>n 

^^■pfco c:n(cJ:!5iJy-^i®SSL U7D- y-f 

[0 0 6 2] T^BSiJUllftHU H';7h7^7 >^«^i:-rs. c*iCJ:») % f- hfBfBJR 1 OOiJlf 

* ^ g|ft{b$^^T^^i)fc^^)A^FT% l x l 0 s » hi^SBL 1«©«4K (»2|gfiMMA) c«W9t^t 

5:tWot, Jfe, r-^^lili, lxio > KRU h >^.;i/f|^t{c®Hbfe5^^ hxU7 hn>i$ft 

e SC^-^t&SiM.fcTS 5-C, lOiplISlt. A#*U C©J82ia««*S:HWfltJfc:«*#n4. BB1 

«±<tt), y-H9 0nm©MONOSST»M^ 50 1 IC, ^ 1 , % 2 gBtg^tC^JitCT 1 -^ *%%ikh,1Z 
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tfas©* *ui>7> * £^-To mi, m2 mmmrn 

[0 0 6 7] K^tH b"Ctt» Sfe^tB b*tgt©*Sf#Slt 

*nfc* i * tzitm 2 jmttm (y-* 

M) i:fc-5«fc-5tc, y-* • KW>«fiE 

MB L 1 ^cfcVdWj V — L ICDSjE) ©HJJD^ 

t> l®Qttn*EE£-l. 5Vt^M 

U V-*flk -r*to-felllfyh«lSBL 1«©*2IB 

S S L 1 ffllOSS 1 IBttMHtf©^-* *«E#fcH f 4: § 
tt> ityMIMBLU^IE, 5 
VtU iV-^8MSL l£igV%«£E, fci:;U£gEi6 
fflE£-f£o d©«t-5lc:v— ^ • Kl"f >«E#Ir1£> 

g i , * 2 &vffl&<Distti<Dem5 : —i' sss^tii^-^t 

Hr;i/**MWbbfc»^ >m£E- 1 . 0VT% 

[0 0 6 8] M2£«U&*R-CtiU m£«H£flU:Rltttc 
A> KRSb y^aiStfCjggbfc;}^ bxLUt hD>» 
«C«fct>»#&*£fT-5;fc«\ 51^CDCHE?iACDJ@-& 

^jt«bT&A^#3tfTtu:ast#£ftv 

Jrtfommom l , IS 2 §3titSB*££8i£:£ 2 H y y © 

tt, y— KU-f >K©SiiD»E^[Ri€:ta!3i^^sc: 

*£8illK^tB-rc£:#T-tS. £tzs #Htig©2t: 
«y h/-fe;i/i3ft©M0N0ST-«i, ^©MOSfitii© 

77-f ;i/&giSfb-f y-h««o. i/z 

m*fctt-f*iWT*Tf«MIWb36»qIt6Tf*S. 
[0 0 6 9] £IT, |g3~SS6fllS£fi5<£C, JUL Sg2 
USETfc/i© * U -fe;i/T W ©JftfiUs <fc IF^* — > ©^ 

[0070] mzmm&m 

^1"lel^ElT-fe5. 
[0 0 7 1] £©*i«Stt*^ iJiBT-a, NOR3M 

; E'j-fe;u7'i/-i'©§^ ; E , J-fe;i'* J ^ ; e | j t^y^** l 

>^**M 1 1~M2 2#f?jaj#(c|ES;**V cn?>h 
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^'J h7>^^Ml l^J^VMl 2©#KU 

otft:^ h^BL i£&M3ti> &y-*#y-*ss 

SL lCSMKSftTV**. |SJ«C, h 

•5** 'J h7>-^^M2 l:fc«fctfM2 2©&F W > 

tft>yb^BL2icM$nv #V-*#V-;*ii§SL 

U |-7>^^M1 1 i:M2 lCS-^-h^y-Ki^W 

10 h?>^^M 1 2 fcM2 2©#^-h*f7— K*SWL 

[0 0 7 2] HI 3tt, S3HJ£^®{C»?.miNOR 

M-fe;i/Tv^©«tB&qzaET*fes. sts @i4(t m 

1 3©A-A' tMC«?feftriaffifr&AfeARI2|-e& 

[0 0 7 3] c:©sgt*fflNORS^ ; eu-fe;bTU"r-r-{^ 

20 ^#Bt*filiJlI SOAsj&figSftT^S. ft^l«*SI8Jg 
ISOIl El 3{c^-T,taK: % hTy (012© 
«£#|pj) CS^W^h^T'ttlCiMSftTV**. ft 
Ta-HtttflM I S 0 (CtiHitX bT, ^S-^- F*W L 
1, WL2, WL3, WL4, •■•tfSPHPHtCffi&Sfc.T 

mm, mim, y y7n&mmfre>%i2>7-b%mm±ic 
mm bfcTjtu n h wB*&»*£iiT^ 

So 

[0074] &m*frnmmm iso ©wpii*i©ig»j« 

30 M^C^3V^T^ Y'H&CDffimX^—XtZ, SftSUB 

5. ^©y-XWIWJiasi: FW >=Ftt«rtWWD 
{i> ^e©^;S^* s, 7-H^(ql (Bl 2®«*|qj) tttft 

^8t^e i s o © ihhhcd*tj as* *u k >^ h 

40 [0 0 7 5] 7- K»©±SM3 J: VWStts i^iiT-S 
t)tl,-CV>5. 1"^t>*.> >7— FSaWLl, WL2, •••© 

iU c -y-h^)8^6»J5:5«jiy^->©®{BaS{c, It 

[5)±©^^-^gP^-^> y-^*i^t?&oTil^V^@BS 

-&3>^^ Y*— ;u* J pgp*ntv%5. 
[0 0 7 6] V-^^tt»««S*fettKU'f >5FWft 
50 «W£DC-gi5fi&S<fc-5{Cs @BI^3^^ 
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SftT^-S. Cftf.3>^^ FB C, SC©flMT : »±, 

§BI^>^i? F *-;i^^£«©>iir 
**£i#«U -£©±{c, ^yristr-TXirmcDlsiSX F 
W—>&MJ&TZo i^*F^*->£g 
Bg-&n>*<7 F*-;i/©«I«fc 5-15] D^cg < u $ 
-ff&X?3-tttt4WI I SOfcfiiaa. ^bT, c 

2mm(Da>** fbc, s c&m&izM&zti 
[0 0 7 7] m7F[s-&^$&mmx-3>#? fjib©^ 

hBClC^tSt^MBLl, BL2, V 

hsc±{cg^-r5v-^i^sLi, 

[0 0 7 8] C©6MBNORM-tr;i/TH'yu -^©fcTy 
i&it©^#&#^£ft£fci:*>ic, v-*^*!** 

Hffi®£*rbTfr-5o bfc#oTs #:75^©3S«a« 
S«> t«K» h*Rl©*-f Xtf«{SgBB-&3>^^ 
F ;i/©7fcj5Kfc <fc *) &© £>;H N ^©?>, 3>**hB 

*©^2/3rHt/J\#V\ 0 
[0 0 7 9] K»h3^i»bBCSfeB:V-^3>^ 

**FSC, £e>K, HRfcy— *IH#|hJ— FiJf© 

ffilHWJB *■©*&«* >>:x7\^eHs* 

[0 0 8 0] JG3SdBfc»fc««M0N0 Sffl/t'J F 
5 ©*?«»(*, S^BH^WjittSB 1 , &2§S 

<f >^W»««Dfc©*Hql*ia i:?— 
K*WL©Elfc&lRj#lBaE-rs. bfctfoT* ^-FS 
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[0 08 1] d©«fc 5 &«!*&© .x^e 1 ; h^>^x^©sj 
D©jgja*»7-l»«©^ia«li:ff5c4:*» % XimiSB 

iR^-ttttKS iso, y-h sg^M i o axwy- f 

[008 2] l^t. El 4©^ J EU-fe;«/7 , H , «jgi: 
10 fSfcfttv -fr-f K**— ;wSfegjii:i:4»fc:SBS-&3 
> * * F *-;u U 3 BS-&3 > * * F 
«t0*Hi-r*V— ^*J:WKl/-f >5Ftt««WS. D± 
CK» F3>** hBC*iffV-^3>^* FSC& 
JfcJEKfS. *©«* cft£>n>** FMH£JIIWi8SiSiJ& 
JilBUft«JK±fcKy 

E«©»fit&J:V*— n— hjsatBtfc/^y FBBPXS 

20 [0 0 8 3] JB1, JB2SSaiBBMlTJtts WhTy MRSB 
L#«ktF»|y— ^ttSSLfc-feU* F h^^^X^S^ 

bfc„ *WK^ffl-ett, HI, J|2!IJBBft-?l!t;y|' 
*SBL*J:tF9JV— ^»SSLCeai'bfc«Eft, tr 

v Fi®BL*<tw— ^nasLKKcgiinrs. cnc 
«fc»K All, )B259Gg0J:flHtfelbfc -rfcfc>*>«£ 

*c*«-*«w©ttA*©dn#ttjBi, mzmms&t& 

30 [0 0 8 4] #5WBB»©ag&4: LT» V-XI 

«flc7MMHKM^&llJEft U 3 2 ~ 1 2 8 f@©/ * y -fe 
;i/CTi:{crj>^<7 F&7>bT> c©^tt»lH«t-tn* 

[0 0 8 5] &Ammm 

t"f«J6©«JBfcM-r*. E15tt, §3S^ft®i:!K 
V— ^^^fflV>fc6S^fflN0 RS/ -=6 'J -b^l/7'U"f ©flit 
40 BS^HET-SS. 

[0 0 8 6] i©N0RSt;i/7U-fCtt, E^#^n 
f*;u©affllClKflftt© hb>^*&ttL0C0S3Siif 
^?^SISS^® ISO a^BBiT- K » F £R (E 1 5 © 

Sifi^bT, F*aWLm-2 , WLm-1 , WLm , 

WLm+1 A«*nill«CEIRSnTt>*. d©9— K»»JS 
<i> HU3£©IIJ©&Sli:|H!«tc, ^hAttttOt, tt4tfll, 

50 [0087] &m?ftmim®<Dwmto<D&W}mi&£.& 
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V>Tx §9-K«gl©&l«*^-*K, ^iSnS^ft 

KTjIrJ (01 5©18;S|r]) (cttJR^KttlMI SO© 

-r>^S"6^««iDtt, ^©*£$i:iBM©Gf£>^§{clS 
bv**i^i>#©g*M#%^A2:h.£^c£;*e> > a 

[0 0 8 8] &>7- H8CDJHBBU *-f K ;Hfi* 

ft*. ±IB7 , D-fe^J47* hv^^^Sfc* 

S„ bfc^-pt, SfcCiZ^fc <fc -5 C V-* ^mW®M S 

bt 2&7Gf$CgSg-&bTBJ&£*i,£> K* h 
H*fettV-^i^g«8ffl©3>^^ h^©Xt^* 

fil£fc*:[E©;*;£ S *m bT v^ 5. 
[0 0 8 9] *©±TKs» h#l3fcBi»S;h/t^4V — 
*lj»SLn-l , SLn , SLn+1 (WT, SLfc^K) 

I SO±fcy-^IM)MW«S±t»fTbTK«**U 

L±fcHU ^2©jgffliiS^IKS^b-rtf>y bi»BLn-l 
, BLn , BLn+1 (filT, BLhStta) WMHTV 

tfceu try hffi&tftm<D?>*t h*— ;u*4N,t\ 

[0 0 9 0] d©J:-5ft«fi8©-b^*->-ett, ±12 
bfccta^> V-*^»Mfc««Si: >T*MbWM 
D©^fi£*s-TX^-&t)-a-©*St:Slt^< <, tr 

«H8/h©S!lRB*i:ttfc&f\ ^;\:7D-l?;*Bg|ji(D« 
$£irfc^;ii:>t>>£>, 6F 2 iciai^mK'J^^-fe^ffl* 

[0091] &&mmsm 

V-^*NORS©^li«tt^*USS«t:H-r*. El 
6(±, {gffljg%NORS©p< ; E'J-b;U7'H'«lJ5S;45 1 vr 
HBgHT-ifcS. Ell7lt (SSStNORS©^ 

^ 'J -feJl/T" 1/ -f ©msS^HEl-Cfe 5 . 
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[0 0 9 2] C©^ ; E l Jt;i/7H'm l212©J;-5 

Sfclttty HSSfcbT«lt6-r5. bfctfot^ £©* 
t'Jt^U-f T*tt, K'^h ^©KifJUi^T *' K » b 
®" #Kv hSBL l~BL3li, El 1 7 £ 

^-r«fc5ic, *SK*;©^*fiiga^A»&3&Sffl:»SESa 

(lUtTy MUSBL 1 , SBL2, •••) HmbfcV> 
try h bTS-BlfcTv h^SBL 1 , SB 

10 L2, •••tC&^£ftfc**;i/BES£l (it>J»h^MBL 
1, MB L 2 , •••) £;*»£>&£>o CO^tUWU-f 
©^^->T(±, 3R?«-«M«lJiISO*«*<a<, * 
©fl\ ^l~S45IS£^©^^ , J-fe;i/7'L/-f ii5-fe;i/ 

aitfi^^nt^s. ^*>\ ^e©i*43§> 

try hiUlBL 1 i:BL 3£, S^b&Vtr *J b 

[0093] **mhb»-cb:s mi, %i2 mm&mx-m 

hTy MfaSBL^5J:^Iijy-^^S SLCfi^bfcSEE 
&x iKjr HUMBL^iU^V — X$SSL{Cifi{CffliP 

20 n. cn{c<fc?)> mi, m2mmmtmm^m<^ 
-rtnttmz&fr, ^tBb*5<to t ^** j nitet;>fc-5<, 

§ h 7 > * £*>tt & ««©SA*© $ i n 

ftNORiftt, v-^»*9tjaYb*nTv^*&«>» - 
s^a^Easfc^a. b^u ^ 1 HJEBiSfciESis 

JUlNORISiiffLfcl^, V-^{R!lfc FW 
*6mW£A bTWtoT A^ & b $ v^fSSff S<b i:* S 
"7-K^lSHCiRSbfc^aiR^^U h5>^ 

[0094] memmmm 

HMiOx ftav-xsiNORiowM^t'Jsac 

[0 0 9 5] C©^ ; tU-tr;i/:r WT-tt, Ell8©J;-5 
£ N '7-H*|qI{c^-rS2o©^^U h7>^7,^ffl 
40 T-V— zm. (±V— ^^MSL^S.tLFIiJy-^i^SS 

L) 3!)S«il^c|§:^t?.^^Tv^So Lfctfot, 
i^eiSOtt, BIIR (UtTy FSSBLn, S B L n + 

i*iviv-^issD 3*ri:{ciS!ij-e>nT^ 
i>o c©^ ; eu-fe;u7'i/^©>'^— >fttx fgi~fi4 

mmrnrn t &m+ % t m^mmmm i s o #'j>& < % 
^©^ mi-m^mssM^^^')^)vrv-( i.*)^ 

[0096] *£«HB»?(fc ^1,^2 mmmx- m 

bTy beSBL*5«tViJV-^ifaS SLtce^bfcSE 
50 Sr. £tTy hi^MBLiji^V-^i^SLtCiatCSliO 
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£■ h 5 > V* * £«^©aA3?©£ft;£a:Sg 1 m 

mmmtmmx-^t), zzx<DEstwi±m®? s D 

&«?SfaA b-C«J»TA§fc b §VMB«EE&<bh£S d 
[0 0 9 7] WT, £2$flUI2JBJ:e>KC2 £y 

[0 0 9 8] miMmsm 

V-^iSNOR^©^if^f4^^U{c||1-i,o 019 
ic, pt ; e'J-lr;i'7'U"fCD4-lr;i/^-CDI5]g&0S:^-r. & 
43, ^©.rf-t 'J-te;i/TWHU 01©;*^ "j-lrJl/^W 

©ssB£i£*u &£v»fct0i 2 tz^-rs*)©T-fe 
So 02oc, ^7^ss^®{c«s^^ >; 
s^x * ©#ti§ £ mm® k <t t) ^-r. 
[0099] m 2 o jc^-t* u h5>^**«\ -e© 

L i«©<if-M6«Kl 0 a£, BIKy MiSBL i + 
l«l©y-Mfl«ill0bii*>6*flK**i-C^5. 
- hifilUlt 10 a, 1 0 bfciu ^**;i/«*i*»±©JiMi 

©y-nteiii 4£^T-£iigi$£7}8t;*ftT^a. 
mr—hummi o a, lobm^en^ ni» 

-r&t>*>, hiSfei^Mi oait rm^^m^ 

&$&mm 1 1 a, &fbJK 12 a, b yTTOUt 1 3 a*- 
6*Ml3ftTV*«. RWifc, y-HfiKBtl Obit T 

#hAi»»Rl lb, aHblltl 2b, 
^MIMtl 3bJ&»&*j«Sivr^5. ^hAi^Ml 1 
a, lib, IgYbiK 12a, 12b, hy:r««Btl3 

a, 1 3b*n*n&* mimtsMmt&itzxh&m 
sin, gfbigi i2, h vrmmm 1 3 

[0 10 0] "T% y-hMl 0b©gYbMl 2 
b**iC»i:Ufc1W«ft "»l§3tj§«MRl" % 

UHHKR2" > y-M8WMB»* "I3©faR3*' 

(OftftOm m 1 &31S8WSR 1 *J: V* 2§3tit«f 
ii£R2) #2M«JC«*«**U ^©fflcDfS^ (13(Df!i 
«R3) * s #-W^OiSei^^fc,)fcS 0 C©fc» % 5^ 

tcgi*xfc2o©^^ 'J^&^rt-sy^'j h^>^^^ 

* £ if— h @#B##jtfcM O S *gjg© n > h d -;u 

[0 10 1] CCDSSjiCD^ttll^feSo *<D-Ott, 
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pJ£b£^{i®Eflt?T-;&.5.*^El> h7>^^ 
©{$*>£, b#VW6SBE#— S%M0SlO3> hD — 

;i/ h -7 > * &c «t 9 ?=- + * ;u© o n/ o f f ififtmx 

[0 1 0 2] Majgj©<r-hijifeif#Ml 0 a, 10bB©y 

[0 10 3] C©y-h«gigJK1fia©ffl^*SJBfig^a 
©-«?!IT*f^ *"T> ^l^^i:|5]#t±®^^hA 

f^^l/cfijfegBJ:-?, ^©^SJ^^-SP^^^^^t <t 
?)l^5fe-r5. inicJ:!), y-hMlOa, 10b 

^sra^t^gf bT^jsg^nso ±®tc^Yb^';n>M 

S:*<**^-B-s ^b->'Jn>JKaffl*>?.^f^n^^ 
20 £fr-5„ ^bTs y-h«gi^Ml Oa, 1 0 b±0«fii 
JK#&*<*F*U hSS&Btl Oa, 1 ObWW- h 

mmiOa, 1 0 b±iz^tt>lz^.^^>Vx h >y/^ 

[oio4] ogc, z<D&otaMm<D^nft l &.* ; zv 
t'j h7>^^M li, M2 i , — zmizwtffi-rzo 

. 02 1 (A) It, B%&fr%fa>JU7Xm7Z0kfr*7ji? 
[5)ES0> 0 2 1 (B) (±#§&#IW££^t-f& ; ?»fB 
0s 02 2 (A) , (B) ItffifrBiViftomTXmM 
*#*5VriHl8HH, 02 3 (A) ttri*B#©/^^ ^^19: 

^^*^-f-|5iB&0, 023 (b) m^m^Tjk-tm^ 

WH0T-$>-5o 

[0 10 5] ra-7-K« w 

Li) tcJi^s^^'j-fe-'i/t^b^Jtc— SbTfTdo 

40 0 2 lKijVf <fc-5£, ^^Ei; h7>yx^©il, ^2 
IBttffittRl, R2©if*.t>(c#§ii^^fTa*»fc:«to 
itsrhSSBLl, SBL2, -*JJ;lF»V-7 
SSSL1, SSL 2, —©«afflilD©i9:^/^^ — ><£ 

-TJ&fc*., 0 2 l©^JT-(i, 
^Ml l©^l§3tt«^R 1 i:> p<*';h5>^7i^M 
2 1fflil, &2BttflU*Rl, R2 fc{C^-> h^l/^ 
hn>aA$:ff-5c:i:i:bs ^fvic^bTPJKy hi^ 
SBL1, SBL 2 fclv- 2{C % 3f^©ft 

50 hD>aASffto'&V>S?)©IiJj!g, CCT-ttBJV— 
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mt-rz. ttz, atR7-K«iwL 1 c/9t;£©ie«£e> 

fci:x«6 V£Epi)QU ffe©#5IiR9-Kr&aWL2~W 

U StS (n-i/^i/W) co v^EwrSo 
[0 10 6] d©fi§&<fr3M*T. "tt§ii<fr*f^fr©ffi 

&©^y ic^ts SilR^-hSawL l 

£EpjD£*l*:IE«EEK<k?K f?r5t©ASff (-5V) # 
Sttn£*l£:§Jt:y hi&SBL 1 , SBL 2*«ttfiJV — 
*iHSSL 2*fe*pS^««^ffllJ&*8V^jy* 10 

*<D&m, mi, n2ma&mzvm*wm 

©*£*, **'J h-7>***b^<it«ff#, jffi&ttJB 
©Vthe =-2. 5V~-2. 3 V*f,a'j>bt, #g 
&2M£88©Vthp (£-0. 5V) tz£it-fZo 
[0 10 7] #»fcfT©/fJ h9>S>**M 1 

2, 2 2, —THU y-hfcV-7ifettKl/^f>i:0 

Mt#Afc:*9 hail/* hn>#£A£ft-r> 20 

[0 10 8] i©«sa**tt"CH: % fttt<DftJMaatir 
fti:£A;*lRl#«(S-gt1-SfeS!>> (£*©CHE&A;fr 

*^«ME*fc*»*fctt©»Si&M*IHItt» fckittt 
1 OAsWTfcf&feJ:!) l*xteLtJS<&3. -© 

HI try h&SBL 1***- pSl^MMR 30 
«fr60«aX, BV-^*SSLl*4tpITitt 

fc*>. **BM0liaBrtf8u «»ftj£AT 112 

[0 10 9] S&C, ittSBL, S S L-nCDEPAq«JE 
©«-&* ftttSbtf- Kttftfi-fcTff *«»*© 1 0©» 

5£©3fc# C <fc o T tf y h 3 fe ») ©• *a*««E*MR«V^ 
£/]*£< «OCHEaX*St-li l;W h 40 
(B) SfiC-?»ofe-igJfe?U«Sa*nI«6'&Hs;iHR^ 
*SaB»JBTM±l*D^-f h (kB) W±fc»«t*g 

© * c *r -r s s § & h t) °i tg r* & a . 

[0 110] HWUBbTH:* ^-*^t±SL£«*i:1- 
JB2l3«*«R2©Ky hfttt*tt1-»^x 02 2 
(A) £5jvf«fc-5£s Iijtfy H&SBL 1 , S B L 2 , 
— KiHBeo h* W >«ffi, fci:;tfc£-l. 5V£lWo 50 
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U «y-7«SSLl, SSL2, VSffiC 0 

V$:EpiDl-4o #SW?7-KiaWL2, WL3, 

•••tm^©^tBL^lt«ff> fcfc^fiO V$:SiiDr 
5. C©t«gT\ «S*iBl/«*©7-l»«WL ltC/9rJ£ 
©Mb^-hSE fci:;U£-4. 5V£EMjQ-r 
5. CfLfCtt), y-mWL 1 Jcg^ftf;:;*^ U h 
7>^M2 1, •••©8^l3ttftWR2tf*g&ft:R 
<S©@£\ -£©^'J h7>^^M2 1*M->U ME 
^tHb««tI R *«BI©J;"5K:«tfiTilKy httttEEfttX 
Yb-TS. 3£2f31SSH^R2#«£&aMS!iT*fc^ 
^€'Jh7>^Mllt±, b^fttttfftfit&V^i; 
**&*7ttffi*ltJ*1-S. *©&> t>l^€'J h 

fcllKy h»SBL2ff©»E»b*» Hjj*b*:v»-fe> 
^T>r*TfflJ«UT»*Hl-r. JB 1 E«flM*R 1 ©«S 
#HJl,BU KI/-f>«£E-l. 5 V£±g3£:fctiS*#|qlJC 

[0 111] i:c5T% *-**;i/**fflHcM0Sai:3> 

*#wreHu »#3i^n#{ciL/* hD>©aA^3apjtc 

ffto*iy«'J h^>S?;**©b*vMimE#*S<<£T 
SkfrtB bBf ©«»ftfi#l£ e>o<± % «SE«K« 

[0 112] *aaWB«©J:a c^-v*;i/(f*ffl (^3 
©i«R3) CMOS 

fcJU jB3©flraR3t:43ltSMOS h7>^^©L# 

V>ft«ffVth(MOS) 5 V 0 . 7 

VgS^^toiS^^nTVNSo ZLtDtalsb, pt^rU h^> 

* © b *■ V A § < i£T ffi U «?5E* s ti A b 

i-5i:1-5i:> M0SfO3>hD-;i/b7>^^tf 
b^-7b'J 5 -y^hbTlitg-r-S^^T-feSo bfc 
As■^T^ ^©^^"J-tr^T-tt-feU* b h5>S^J**©b 

$ v^«£«g»« a bxsi^ai bass©±is* s $ijffli-e 

[0113] «B*a:» m2mmmmtm^ 
*»±m. fn h>*u >tr$itzttms&h>*v>ir& 

5. i««h>*';>y*fflT^Ds»**-lStB*t- * 
fet^KI2 3 (A) Cfn^C, ±X<DV — 
KfllWLl, WL2, -t-5V, ^TOWKyhttS 
B L 1 , SBL 2, — , ±T©IV-XiSSLl, S 

SL2, -i5«tvs« (p*3i;uw) C5v^sijjni- 

[0 1 14] CtXlCt 0, 02 3 (B) tSn^Cv 

*u b#v^fitsff* s ±#bT?i*A J ^ft)^^5o c©m^ 

3ltft§{c«t4S*B#P^ttl 0msgiliT-i«fts 
^©ia@ h >^;u«j^t J; S^-^ttA^sfel^H©!! 
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mmi o oms(cit^i*ffw±afe^^nfeo mwamv* mssbl i, sbli + u^ n>h 

flMfitt#ftir>. - hW® 1 5 £©fgtt, ittttMi 1 6 btc «t D« 

[0115] fii±4>*&j&#* mfr&^}5£v<m3£<»* m^-m^nx^^o 

^u~>a>£fflv^ y^y-^WDeaitt^— *fcn [0 12 1] z<D***)-t)KDM.mx-&. fct;US, 

^fe 0 c©*s*, :r-*#§gi*4$tex ^-^«##tt — h«gi^jK i otv-vmmi 5 t*?>mn&*3:mk: 

^.lxlO 6 HlW±x T-t&mifil 0.^, U-K^-f 10 ffifgRl 0£±jf*>S>Jlfifc!rax-f 5„ ^©/1* 

**-:mf£#l 0^tt«iET-g5cli:^^ofe 0 £ ->^-h$6ii!ll6afa5. Xi— ittfifUtl 6 

fcx ^-^Jt^MSfc^ 1 x l 0 e IS©^-**^* bS^-hMl 6&£*>m<-fZ>m-£ti:. 

^ft)8 5-c, i o^sisbfc. *«ijg©2h: a©*g*ii8S£*^tibbfc&, M^tt^>y^>^-rs. 

>y b/-fe;ugBis©M0N0ST-(±> #3fe©Mos#!ii© cmtcttK v— hmmvmmwicx^— y-mm 1 6 

^r-ObSftS-fb-f 3di:fc:<fc tK y— h*fct0. 1^ >>*-MCau cftJCfctK 3>ho— he 

[0 116] %8WffiMi [0 12 2] C©«tdtCLT^$tlfc h7>^X*© 

aWhNORSH©^*«tt/*yfcBI-*-S. S>»£ii<fr£ff-5o /W77m **B<J^7^JS 

[0 117] S2 4li, »8SQBK8RS:«4^*U-b;i/ JBfflfcrotTC**. fc£U Cl©j|S8*M0gJB , Ctt, If 

7W©«J&flfl&^-$-[lE&l2-e&S. dO^U-tr^T* y h^^— K^(6lK:K^bfe2^^U-tr;i/raT*ai: 

ORlC^tij^Tl/'ffSS. ££U C©^U 1, ^2H3iHS^R2{C»Sji^^ff5*'S* i {±x 3> 

•fe;i/TWT-tt> ^tn^v^^i:, y— ^ • K ho— ;vh7>^^®3>hD- ;i">f— bCG©tE 

W >TW4»««W4»6^-+ > * < n^fiR*«C— KiDSJftS. tTs»MtBLl. B L 2 , 

«fc?fc:3> hn-;i/y-h.#|g:W-e,ft-cv^„ ^bT, -tt±T-5V«D«ffftgjiDbT**x «£&^S:fT-5 

tr>> h^riaiUJt^Spt^'J h5>^^M 1 1 , Ml fflU©n> f-n— ;uy— N CG©^m^©IE«Ex tzhX 

2, -©-^©3> hD-;i/y— h ^AaSfM-refHfll 30 fcf 6 V hint's. dfttcfciK c©IESffffiio©rj> 

JSCL1 a, ffe^©3>hD-;i/^-hS:ttiUgi^-r?> hn-;i<y- h CGTT-Hu p9tTO4Mra#HV^382 

ftJTOICL 1 b, tOJ>JtIl/K» h^jRjtS&S*^ ttJBfcfc!)* x.*;i/*-/t> F©ffi# £ tfsgUgii&So 

'Jh7>^^M2 1, M22, •••©-^©3>hn- c©'fc§yt>KHh>*;i/«i*K:«t»jS : P4 J ffiS : f^«t 

^-h*«aaa«-r*«fl«»CL2a, ffe2r©=i>b i>eawifCh>iM/U pS^tttottttflillciiKhS. % 

Y&#fe&wi-tz>nmuci. 2 b, —#a9;jt tttxi/^hpv^ ^^^-^^mn^^m^ 

f.tlT^5. MPfflt 7- ft iTKU^hbt, fl^ cfc>3^«|^&^SbT^5 

5. ^— b«® 1 5££9S|MDj8£fts ^©— h 

[0 118] 02 4lc*5^Ttt* &fflffl&tfi?-**)VB xl/^hn>i:%5, C©pS^M^mtiaST-Sg£b& 

^**£tt^T-ffi{l!l£M0S#tji©:3> 40 g (Xfat*£2) Zm&lrtii&Zftihf&m^Z-frif- 

[0 1 1 9] 02 5tC, 5g8^JEJ&flgC#5 h^>^^ ^5^U7h7y7t:aA?n5. C©ifS^ ^€'J 

*f?ii§©0!l£^-f. c©^^'; t^>£^*fc:fc^-t> b5>^*b§^ffiSE#, rg*#<£©vthe =- 

^-^^^^^©ct'ffegS^ TH^^^hAil&^Ml 2. 5V~-2. 3VA»e,j«^bTx #§ji^«^©V 

i,^bmi2, h^^isiii 3fr?>%sy-h«i thp (^-o. sv) tc^b-rs. 

Ml OS^bT^t U h7y*/7.fKD>f-YWmi 5* [0 12 3] #£&#£fT^fc<&VMi©:3>h 

«e^nTV>5. C©^— httfill 51*. la^b55:V^ , 7 D-^-hCGIi, 0 V^fcfcj:- 5 VgK©ftajES 

[0 12 0]-^, H7>^^Of t*;^|nl 50 fetfoT**; h^U^ hD>^^U#^ 
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2><*#g±;*ftSo 

[0124] cuds mimmm-mtm 

[0 12 5] ffifrBiLX'lt, ^-^^ttlb£*#i: 

1. 5 V, V-^itOV, 5 V 

U ^jUEJKffi-etts C©£y h#|S|©#3IJ&i (fcTyh 
&BL1, BL2, •••) *s»7-K^(n]{C^Lfe2^^ 

y-te;HS-r-#a<b;*ftTv>s. zcotzsb. ft 6 ftfflB&sl 
kR«C» H*lRltO«iM»c*fU- 1 . 5V£0V 

fc^siciMQ-f si^ -l. 5 vzmu\,tz&mu (tr 

■5. — U-feMt, 3>ho-M- h 

C GSt>$ttf+^M* 9 h y bTiS 

s. -r&fc>*K i m®tt»tti uk^tn ljajrhcua* 

«S*ffl*fev*. ft 1 IBttflMR 1 , ft 2 IBttflUftR 2 © 

^©$&#fflb£4[a©«rf'£+f-'r *;i/£g-rs.r £:&So 
[0 12 6] Bui3bfeffe©^5£^^i:|5]«T-fe 

•So 

[0127] msMmm 
v-^iSSN o RS©ffe©^ ^ y sn^j cH-r So 

[0 12 8] ^2 6lt *9SOI0K»fc«i/^<J-fe;i/ 
IMMICLI, CL2, -fc»«5$nfcMOS#|Ji©3 

nc, y-h#7-KiwLi, wl2, — tcttn^n 
[o 1 2 9] E12 7 (a) tc, m 9 mammon*** 

ft7HM>© (H2 0) U-fe;MfS;gi:Jt^S 
i:, JBIIBCMMRI, »2IB«*«R2*J:Vft3© 
ttttR 3 rttc^- Hg#»iUt«»6*iTV^. 

LfcftfcStlfcy-bWll 5 a, 1 5bfc*tn. 
y-Mttl 5 ai:y-Mfi«Kl 0afcO«I/^- 

[0130] ceD/^y-b^i/CDa^ftajBjaas©— «c 
*wctt\ fct*HU y-H6«R10a, l0bi:y 
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-h«8S15a, 1 5 bi: S±iHt^j«Ufc 
B»C, y-hiSfeftSIl 0a, 1 0b*-SbTinxf 

5. ^nci!), ijtry mksbl mwhu 
sBLi + imi£&na(QK.ftmisX, 2^-1^1® 

15 a, 1 Sbty-Vtmmi 0 a, lObtDMsl 
10 15 a, 1 5bfcy-h*6jgJ8U 0 a, lOtXDM'* 

[0131] ccDi^KUBjaamfc^^u-t^Ttt, ft 

7 fgJBBJB ^«£MPJ»£&^©iJ#£<£M1-S 

MO SS©3> bD- ;i/b5>^;**#Jf2J&£ftTVv 

fckittt-O. 5 V 0. 7 V£H9££*i£. 

KvHRBLi, BLi + l*J5fi-T*H»««±K:, S 

(Dy-bmmmi o a, 1 ob£^bT>7*-i>a8ii 5 

a, 15b#IEB£*U dftJCfc 5^^'; h7>^ 
tfJfcJ&Sftt^S. 

[0 1 3 2] H2 7 (B) ft gUSfSKlSK^S^t 
■;-t;i/©ft2©«3gMS^-r. SuI3bfc0 2 7 (A) T- 
ti-T— htgl 5a, 1 5bifi2^>iz^m^tiX^tz 

So C©y-Hfil 8&H2 6C6lt«7-l«iWL 
30 ft«J56U ONO^-f ^©y-Mft«Kl 0*MC«A/ 
T-> *ife©3>hD- ;uy-hCG±C3SHbTV^So 
C©fc», ONO^-f/CD^-MggllOlt 3>h 

L i SfcfiB L i + 1 ) £®MCD^**;H&M1H*£- 
±fc^iT,^«T,&MbTV>s. £©y-MftfgJKl 0©^ 
v *^Mf«(cg)i b fcg|5##ft 1 , ft 2 1311«^R 
1, R2t&S. 3> b D— h C G©T© 

y-h$6Wl 7 «i#«©$g^^ £©#)!© 
i^M#S^ftt£;tf£*bfc^ft3©^R3i:& 
40 So 

[0 13 3] C©ft2©«it©^ ; e';-fcr;i'tt > tttffittt 
Ig^^WbfcONO^'f ^©y-M^Kl 0*2otC 

fl-grrs&gtf^o -raito^s pswwa (try 

mBLi, BLi+1) *s^^flfcn'i7i;i/W± 
ic, a> ha— )W— Y<Df— vmm^* — > (17, 
CG) tKv h^fpI(Cft<^bfc^ -y-h^Mi 
0^ftl^S(6B^h|B]«^rSC«toTjE£MU y-h 
8&1 8i:*Sa»«l^$*«bv ^©^ffiJKi:^- hi^ 

wni o^y-^'^(RItcsv^>'^->c-sbTiox•r 

50 S. bfctf^Ts mmya-bXifimmfcX-g, WK)^? 
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f— hmmt-tZfp&V)? > h D— ;i/ h =7 > VX* 

■ZOWmKDfeV f^>S^.X*£:©b§V>fK®Ei££i& 

ItStcfci, ^> \- a -fr7-hCG*Mf&-r 

> h d — ;i/ h 5. > 5> ^ * © b t V ->fit®E * -f * 

>&A£^*;i/^j£fi«5C*rbT?Tt\ 

■ess. vtztf^x. c©i/*v^«EBbefe«asTf* 
•s. 10 

[0134] i27 (A) ££(± (B) GD^'J-fe;UD 

T:fc>K h 5 1KK«*R 1, H2 

IBttttttR 2 £#£&^£fr -S^S^BU tT>> h«l«£E 

mWlZ±T<DV— KiSWLC 6 V<DW.EE*mal,X& 

<Dm&BMm<omm±s x y—YU^-(oms.mimifi9tx, t 

IEajE3liDCDy-h«flgl 5 a, 15b (tfettl8) 
TT-fcJu -5 V*mbnLfcpfflTtt4MR«#S^a»gtt 

^mx&zjf-WTh^vT-iz&Aztiz. zvmm. 

#S>jf£'J>U »§i&£M*/KcDVthp K^b-f So 30 
[0 13 5] C©h&3>hD-;i/i^CLttm«CDft« 

E.#$ii]Q£tix^z>ztiy>t>, pm^mmm (aity 

hSSSBLi, SBL i + 1) ■b>e>{$V i &&Z.m%$V®l 
bt, * + *;i/*Affia«22ft;S,afc^. £©£:«>, mi 

[0 13 6] d ©«£&*#}£-?<£, ffe©HSEBSgi:|5] 
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D— ;i/h7>^^©^— K (3>hD-;^-hC 
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Ml 9 USER'S© h : 7>isx*m&<D£Bm&7ri 
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ffi2 2> &&m®Ki&^z££<Dm&x% mimmm® 

&*) J S> J t>B<, timm&tl&CX 2 . 6nmH5. 0 
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5. :©W»|7D-f^ 3 2BU 110 

SOB^JB®Si^->'ISia2 2i:i:fefc*«lB^-5 
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SS&KfblRSJfcJ&bfcS IMOX (Separation by Impl 
anted Oxygen) Sffi^. -^0>>'j3>l«gIM<b 

bfcSOIStS^ ^M¥#fi1KSUB, £*fflMbjK3 4 
*SJ:^>';=3>J13 5 tiP^^fiE^ns 2" U :n >J! 3 5 
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[010] *2*at&BE:ff«jt%U h5>^*W 

[01 1] &2mti,Mm£.&&**:v y $>v>m 
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